Background: The International Tobacco Control (ITC) Four Country Survey (ITC-4) is a prospective cohort study designed to evaluate the psychosocial and behavioural impact of national-level tobacco control policies enacted in the Australia, Canada, the UK, and the USA. Objective: To test for individual-level predictors of smoking cessation behaviours (that is, quit attempts and smoking cessation) among cigarette smokers in the ITC Four Country Study measured between Wave 1 and Wave 2. This set of predictors will serve as the base for evaluating the added effect of tobacco control policies and other factors. Methods: Respondents included in this study are 6682 adult current smokers in the Wave 1 main survey who completed the Wave 2 follow-up (1665 were in Canada, 1329 were in the USA, 1837 were in the UK and 1851 were in Australia). Results: Factors predictive of making a quit attempt included intention to quit, making a quit attempt in the previous year, longer duration of past quit attempts, less nicotine dependence, more negative attitudes about smoking, and younger age. Lower levels of nicotine dependence were the main factor that predicted future cessation among those that made a quit attempt. Conclusion: Intention to quit and other cognitive variables were associated with quit attempts, but not cessation. Behavioural variables related to task difficulty, including measures of dependence, predicted both making attempts and their success. Predictors of making quit attempts and cessation were similar for each of the four countries, but there were some differences in predictors of success.
T rends in tobacco use behaviours vary in different regions of the world. 1 In the four large developed nations that are the focus of this paper and where on some level each society has taken on the tobacco problem by at least educating the public about the risks and implementing other tobacco control measures, the smoking prevalence rates have decreased over time. In the United States, smoking prevalence among adults (18 years or older) decreased from 33.2% in 1980 to 22.8% in 2001. 2 In Canada, smoking prevalence dropped from 35.1% in 1985 to 21 .7% in 2001. 3 Australia also experienced a continual decline in the prevalence of smoking from 35% in 1980 to 23% in 2001. 4 Smoking rates in the United Kingdom have declined from 39% in 1980 to 27% in 2001. 5 In contrast, different patterns of smoking exist in many lower income countries where smoking rates are high, often, but not always, with higher rates among males compared with females. 6 7 Given the difference between countries and the importance of smoking cessation, studies are needed to compare and contrast the predictors of quitting in these countries.
The central aim of this paper is to test a model of proximal individual level predictors of quitting that was built into the International Tobacco Control (ITC) Four Country Survey (ITC-4) and to test whether this model applies in all four countries studied. The essence of the model is a combination of expectancy-value models 8 and behavioural predictors. Classical expectancy value theories such as the theory of planned behaviour 9 have most, if not all, cognitive predictors mediated through intentions, while social cognitive theory 10 does not incorporate intentions. However, in concert with the empirical evidence that shows that variables that predict the intention to quit include stronger desire to quit and knowledge and perceptions of smoking, [11] [12] [13] we postulate that at least some cognitive variables will predict quitting independent of intention. This is because smoking is a difficult behaviour to change, and most current smokers have tried and thus failed. In addition, behavioural variables are added to these measures because past behaviour is a strong predictor of future behaviour.
Attempting to quit smoking has two major components, actually initiating an attempt and maintaining cessation once quit. These are two quite distinct tasks, so we should not expect the predictors to be equivalent. 14 15 For example, selfefficacy is more constantly predictive of success than it is of making attempts. 14 16 Other studies examining factors predicting making a quit attempt found they include motivation to quit and past quit attempts, 14 17 18 indicators of nicotine dependence, [17] [18] [19] [20] concern for health effects caused by smoking, 15 and demographic factors such as younger age, white race and higher education. 18 20-22 Factors that have been associated with quitting success include level of nicotine dependence, 14-18 23-34 self-efficacy, are drawn from non-help-seeking populations) and even fewer that compare predictors of cessation across countries.
Comparing differences in predictors of tobacco use behaviours across countries offers the opportunity to gauge the extent to which differences in tobacco control environments and socio-cultural factors may contribute to varying trends in tobacco use behaviours in contrast to individual-level or intrinsic factors such as nicotine dependence, and also to explore the universality of some influences. The central goal of the ITC Project is to understand the mediational pathways by which policies impact on cessation behaviour. 38 The set of predictors identified here will be used in other studies on the ITC dataset for some analyses, whereas more detailed mediational models may be used in others, to attempt to understand how and why policies influence behaviours.
METHODS

Data source
Data analysed in this paper came from the first two waves of the ITC-4 Survey. A detailed description of ITC-4 Survey can be found elsewhere. [38] [39] [40] Briefly, the ITC-4 Survey is a prospective cohort study designed to evaluate the psychosocial and behavioural impact of key national-level tobacco control policies enacted in Australia, Canada, the UK, and the USA. All aspects of the study protocol and survey measures are standardised across the four countries.
Wave 1 of the ITC-4 Survey was conducted between October 2002 and December 2002. The Wave 1 survey could be divided into two stages. During the recruitment stage, random digit dialling was used to recruit current smokers aged 18 years or older within strata defined by geographic region and community size in the four countries. Qualifying respondents were asked to participate in a 35-minute survey (the main survey) and the subsequent follow-up surveys. The main survey was conducted typically one week after the recruitment. Study participants were asked questions in several policy domains. A total number of 9058 respondents completed the Wave 1 main survey, which included 2214 in Canada, 2401 in the UK, 2138 in the USA, and 2305 in Australia. Among these 8915 respondents reported that they were still smoking at the time of the main interview.
The Wave 2 follow-up survey was conducted between May 2003 and August 2003 among respondents who completed the Wave 1 survey. A total number of 6754 respondents completed the follow-up survey (follow-up rate 75%). Respondents included in this study are current smokers in Wave 1 main survey who completed Wave 2 follow-up and responded to at least 80% of the survey. A total number of 6682 respondents met these criteria. Among them, 1665 were in Canada, 1329 were in the USA, 1837 were in the UK, and 1851 were in Australia. The follow-up completion rate in each country was: 75% in Canada, 63% in the USA, 78% in the UK, and 81% in Australia.
Outcome measures
The outcomes assessed in this study were: (1) quit attempts; (2) quitting among those who made a quit attempt; and (3) quitting among the entire baseline sample. All data are based on self-report and are not subject to biochemical validation. At Wave 1, all respondents were current smokers defined as having smoked at least 100 cigarettes in their lifetime and currently smoking on at least a monthly basis. Definitions of each outcome are given below.
A subject was defined as having made a quit attempt if they responded affirmatively to the question, ''Have you made any attempts to stop smoking since we last talked with you in [month of last interview]?'' Successful smoking cessation was defined as a current smoker at Wave 1 who now reports not smoking at all or smoking less than once per month in Wave 2 based on the following questions, ''The last time we spoke to you in [month] you said that you smoked [daily/weekly/monthly]. Do you still smoke [daily/weekly/monthly]?'' Those who indicated otherwise were then asked if they are now smoking daily, less than daily but at least once a week, less than once a week but at least once a month, or less than once per month. Those who reported they smoked less than once per month were defined as quitters in Wave 2. Two models are constructed using this outcome. The first is restricted only to those who made a quit attempt, and the second model includes all Wave 1 smokers.
Core predictor variables
The following core set of predictor variables is examined in this study. N Sex (female, male) N Education (low, moderate, high): The education questions differed among the four countries due to different educational systems. For each country, low levels of education were considered to be: completed high school or less in Canada, USA, and Australia, or secondary/ vocational 3 or less in the UK; moderate levels were considered to be: community college/trade/technical school/some university (no degree) in Canada and the USA, college/university (no degree) in the UK, or technical/trade/some university (no degree) in Australia; and high levels were those who completed university or postgraduate in all countries.
N Income (low, moderate, high): In this study, those whose annual household income was less than $30 000 (or £30 000 in the UK) were coded as ''low income'', those between $30 000 and $59 999 (or £30 000 and £44 999 in the UK) were coded as ''moderate income'', and those equal to or greater than $60 000 (or £45 000 in the UK) were coded as ''high income''. Those who refused to provide their income were given a valid code for ''refused''. N Identified minority group: We used the primary means of identifying minorities used in official surveys conducted in each nation, and this was racial/ethnic group (USA, Canada, and UK) and language other than English spoken at home (Australia). Respondents were classified as being in the majority group if they were white (USA, Canada, UK) or spoke English in the home (Australia) and were defined in the identified minority group otherwise. 
Statistical analysis
Multivariate logistic regression was used to examine the association between cessation outcomes and all intrinsic predictor variables entered into the model such that the relative risks presented for a given variable are adjusted for all other covariates in the model. The interactions between country and other independent variables were also examined. Backward (Wald) stepwise selection was used to choose significant interaction terms at the 5% level after entering all the main effects in the model.
RESULTS
Thompson et al present the characteristics of the ITC-4 sample in another paper in this issue. 39 40 Table 1 shows the predictors of making serious quit attempts between wave 1 and 2 surveys among baseline smokers. Overall, 36% of the baseline smokers made quit attempts in the 8-10 months between Waves 1 and 2. After adjusting for covariates, quit attempt rates were higher, relative to other categories in each variable mentioned: among those who lived in Canada, were 18-24 years of age, intended to quit sooner, had tried to quit in the past year, had a previous attempt lasting for six months or longer, had low levels of nicotine dependence, smoked less than daily, had very negative opinions about smoking, were more worried about health effects of smoking, and perceived few benefits from smoking. No two-way interactions between country and predictor variables were significant at the 5% level. Table 2 shows the predictors of successful quitting among 2426 smokers who made a quit attempt between Waves 1 and 2. Overall, 25% of those who made a quit attempt were still stopped at Wave 2. While cessation rates were highest in the UK (29%) followed by Canada (24%), Australia (23%), and the USA (22%), these differences were not significant in multivariate analysis. Overall, those with lower levels of nicotine dependence (those with lower HSI or smoked less than daily) were more likely to quit. Those with a longest past quit attempt of less than a week were less likely to quit successfully compared to those without any past quit attempts. Those who expected smaller health and other gains from quitting were more likely to quit successfully while a borderline association was observed for self-efficacy. Other factors were not significant in the overall model, although some predictors were significant in country-specific analyses. The reduced sample size resulting from the focus on only those who made a quit attempt might partly explain the general lack of significant factors. Significant interactions were found between the country variable and the following three independent variables (p , 0.05): (1) heaviness of smoking index (generally significant in the USA, Canada, and Australia but not significant in the UK); (2) favourable attitudes about smoking (a significant predictor of relapse in Canada, but non-significantly positive in the other three countries); and (3) self-efficacy (a non-significant association with successful cessation was found in the UK and Australia compared to no effect in Canada and the USA). Table 3 shows the predictors of quitting among 6682 smokers who completed both Waves 1 and 2 surveys, regardless of whether they made a quit attempt or not. Overall, 9% of the baseline sample of smokers had quit by Wave 2 with no statistical differences found between countries. Significant predictors of increased cessation in multivariate analysis included those who showed less nicotine dependence, smoked in a less than daily basis, had greater intention to quit, tried to quit within last year, and had past history of a quit attempt lasting six months or longer. Those who had higher expectations of health and other benefits of quitting and were aged 40-54 had lower rates of cessation. One significant interaction was found between country and ever tried to quit within last year, with the association not being present in Australia but significant in the other three countries.
We summarise the findings in fig 1, where the unexpected associations are in italics and the expected ones bolded.
DISCUSSION
There are four main findings from this study: (1) nicotine dependence was the most consistent variable associated with quit attempts and cessation across all four countries; (2) motivational factors including intention to quit and a history of past quit attempts were strongly associated with making a quit attempt, but not independently associated with succeeding in that attempt; (3) overall quit rates were a function of the percentage of smokers making a quit attempt and the success rate among those who tried to quit; and (4) there OR, odds ratio; QOL, quality of life. were no significant differences in predictors of quit attempts but some differences in success of attempts across countries.
Indicators of motivation to quit are the strongest predictors of making a serious quit attempt, although indicators of nicotine dependence also add predictive value. These findings are consistent with previous studies. 14 19 Previous research has shown demographic characteristics are also associated with making a serious quit attempt 21 22 ; however, in the present study sex and education were not associated with making a serious quit attempt. This may be because we were better able to control for more direct correlates, such as level of dependence, which are correlated with the demographic variables.
The main finding that nicotine dependence is strongly associated with quit rates is also consistent with previous literature. 14-18 23-34 Looking in more detail at the findings, it is clear that non-daily smokers and those who scored zero on the HSI were particularly likely to quit. The lack of linearity in the relationship between HSI and quit attempts suggests a threshold effect where quitting is much more likely at low levels of nicotine dependence. This suggests that interventions that reduce consumption to these very low levels may indirectly boost future cessation rates. [42] [43] [44] An alternative explanation is that low HSI scores are a marker for an environment that discourages smoking and encourages quitting.
Also related to dependence is the duration of past quit attempts. The finding that short previous past attempts (less than a week) was associated with reduced success while longer attempts (six months or more) was associated with increased success compared with no previous attempts, is of note. It suggests that quick failures of quit attempts may have a negative effect on subsequent attempts, while longer attempts may be advantageous. This raises the question of whether we should try to encourage smokers to make a quit attempt that lasts as long as they can manage to test their readiness to quit, regardless of the perceived likelihood of success on that quit attempt. We think it premature to make such suggestions on the basis of this study alone, but encourage research around this issue.
The findings suggest that, with the possible exception of self-efficacy, the variables used in expectancy-value based models of behaviour change apply primarily to the making of the attempt to change rather than to the success of attempts. For hard-to-change behaviours like smoking, different models are required for understanding success than for understanding efforts to try to change. Measures of dependence were the only measures in this study that predicted both quit attempts and quitting, which suggests that interventions that focus on dependence are preferable to interventions that only focus on expectancy-based variables.
Some other studies have found demographic differences between quitters and continued smokers; however, we found few such differences in this study. For example, we found no sex differences for quitting in the present study; however, other large population-based studies have found lower cessation rates among females. 25 Other studies have reported that older age was another strong predictor of successful cessation 21 23 29 ; however, age was not associated with quitting independent of the likelihood of making a quit attempt in the present study. Some other studies show race/ ethnicity is associated with cessation, 29 45 but race/ethnicity was also unrelated to cessation in the present study after adjusting for other factors. It should also be noted that the quit rates in this study are higher than those presented in some other studies. This is likely attributed to the difference in the definition of cessation, which is the current self report of smoking not at all or on less than a monthly basis.
One surprising factor was the general lack of an association between nicotine dependence and quit success of those who made a quit attempt in the UK, particularly in the mid-range levels of the HSI. We do not have a simple explanation for this observation. We hope that future data from this project may provide additional insight.
The finding that those with the highest expectancies that quitting would enhance their health relapsed at a greater rate Figure 1 Schematic model of the main predictors of making quit attempts and of the success of those attempts. HSI, heaviness of smoking index; +ve, significant increase between the two variables connected by the given line; 2ve, significant decrease between the two variables connected by the given line; younger age and living in Canada are predictive for making quit attempts; sex, race, education, and income are not predictive for making quit attempts in this study; country, age, sex, race, education and income are not predictive for successful quitting among smokers who made serious quit attempts in this study.
is interesting. It could be that some smokers overestimate the short-term health improvements from smoking and are more prone to relapse when the gains are measured in perceived small, continual improvements over many months and years. Alternatively, it could be that good reasons for maintaining motivation to remain smoke-free after quitting are reasons that stress the realistic immediate short-term benefits of quitting rather than more distant, long-term reasons (that is, long-term health) that are difficult for a person to quantify or unrealistic expectations. If this is so, it would suggest the need to articulate more carefully alternatives for the perceived benefits smokers think they get from smoking, and thus which they think they forfeit when they quit. Dijksta et al found evidence that beliefs of this kind do predict relapse. 16 However, in our study beliefs about the benefits of quitting did not have direct predictive effects. Future work is needed to identify smokers who might derive more benefit from behavioural interventions that stress positive versus negative reasons for quitting smoking.
Another interesting observation is the finding in Canada that having a strongly negative attitude to smoking was associated with relapse, something that was not the case in the other three countries. Again we have no ready explanation for this, and will be looking closely in subsequent waves to see if it persists and to try to find explanations if it does.
The overall cessation rate in the baseline sample is a function of both the prevalence of respondents that make a quit attempt and the success rate among those who try to quit. While overall quit rates were not statistically different between countries, the highest overall quit rates were observed in Canada where the fraction of smokers trying to quit was much higher although the rate of success among those who tried was comparable to the lowest country. This is in contrast to the UK, which had the second highest overall cessation rate, where the lowest rate of making a quit attempt was observed but those who did try to quit had the highest success rate. Taken together, tobacco control interventions that increase the fraction of smokers making a quitting attempt as well as their likelihood of success are effective measures for increasing cessation in the population. 15 Another noteworthy point to address is the similarity of findings across the four countries. Country specific analysis for predictors of quitting and quit attempts among the entire sample only reveals one significant two-way interaction with country. The model examining cessation among those who made a quit attempt found three significant two-way interactions with country. It is unclear if these observations are real or artefactual because the mechanism of action is unclear and we have no ready explanation. The general similarity of the findings across the four countries suggests that the relationships between these intrinsic measures and cessation are the essentially same and may be broadly generalisable to other countries with similar norms about smoking and personal characteristics.
The major strengths of this study include the large sample size of nationally representative samples of smokers and involvement of multiple countries. Limitations include the reliance on self-report cessation information, a relatively long follow-up time for cognitive predictors that can fluctuate notably over time, and the 25% attrition rate. This study also focused on individual-level predictors and thus is unable to shed light on possible effects of social and contextual variables. Forthcoming papers will focus on these important effects as experienced by our cohort members. 46 In summary, nicotine dependence is the most important predictor of smoking cessation; it is also associated with making serious quit attempts, whereas motivational factors are only related to the likelihood of making a quit attempt.
Few country-specific differences were observed, which suggests the observed predictors may generalise to other similar countries. Efforts to increase cessation rates should aim to increase the proportion of the population attempting to quit and should encourage the use of proven interventions for cessation.
What this paper adds
While there are several studies that examine basic intrinsic predictors of cessation, few utilise longitudinal data from nationally representative samples of smokers and even fewer that compare predictors of both cessation attempts and successful cessation across countries. Results from this study show that, in the four countries studied in this paper (Australia, Canada, the UK, and the USA), intention to quit and other cognitive variables were associated with quit attempts, but not cessation. Behavioural variables related to task difficulty, including measures of dependence, predicted both making attempts and their success. Predictors of making quit attempts and cessation were similar for each of the four countries, but there were some differences in predictors of success. The general similarity of results across countries suggests that these results are generalisable to other developed nations. Updated information and services can be found at:
These include:
